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-;grP»*^^^°"" having * Qhv«iolooieal coolino mftmcr^. 

and AczL^ eo«pQund« «t»tt^^i« far g>^Tn mmnitrinnt 

Abstract 

Xatals, praf«rably glycaroi k«tal« such as, for •junpl*, 
I-Mfithona glycerol total or 3»3«5*triJMthyIcyeioh«juinontt 
glycarol kotal, havo a physiological cooling offset and 
are tharsfora auitabla as activa cospoumts In composi- 
tions which ara intandad to causo a sansation of 
f rashness on huaan skin or bucous aasibrana. 
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Thm invention r«l«t«a to cosposinions which do not hav« 
an intar taring odour and taato and which causa a physio- 
logical cooling sffscc whan appliad to ths skin or ths 
anicous MAbranas. It smbs that tho affact which convoys 
5 to tha parson concamod a sansation oi frashnass can ba 
attribtttad to stimilation of tho corrasponding racaptors 
of tha husMn narvoua systaa. Tha invantion furrhaxaora 
ralatas to naw cospounds which ara capabla of causing 
this affact. 

10 Tha bast kno«m natural coapoiind %«hich haa a physiological 
cooling offset is, without doubt, (-)-Mnthol, which is 
a coaponant of papparmint oil (ax Mantha arvansis). It is 
aaployad, for axas^la, for nanufacturing dantifricos, 
aouth washas, foodstuffs, bovoragas and cosaatics. 

15 Howavar, tha typical strong pappaxaint flavour and the 
bittar and stinging tasta ara frequently found 
tinpleaaant . 

There has therefore been no lack of attempts to tind 
substances which have the positive cooling effect without 

20 the aboveaentioned shortcoaings of aenthol. For exaaple, 
Gexaan Of fenlegungsschrift 2,202,535 proposes p<»aenthane- 
3-carbox«aide and esters of p-aenthane«3*carboxylic acid, 
Gexaan Of fenlegungaschrift 2,205,255 proposea 
N-substituted p-aenthane-3-carboxaaides , Geraan Of fen- 

25 legungsschrift 2,317,538 proposes aliphatic aaides, 
Gexaan Of fenlegungsschrift 2,334,985 proposes cyclic and 
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acyclic aulphoxidM and tulphonca, and G^raan Offan- 
laqungsachrift 2,345,156 proposM aliphatic aubatitutad 
phoaphina osidaa. How«var» tteaa coapounda do not occur 
naturally and ara alao not dagradad by tha huaan organiaa 
5 to giva aubatancaa which occur in natura. Conseouently :re 
use of :nese suostanccs >n foodstuffs can be consiaerec js 
cemg ques : lonao I e . 

Hanthol dttrivativaa hava alao baan invaatigatad; howavar, 
thay do not coaiplataly aaat tho sat raquiraaanta. For 
axaaplo, l*iaanthy lathy 1 carbonata, which haa baen 

10 propoaad in Gaxsan Of fanlagungaachrift 2,022,364, saalla 
of orangaa, aanthyl M-acatylqlycinata, which haa baen 
propoaad in Garman Of fanlagungaachrift 2,433,165, and the 
menthol eaters of heterocyclic carboxylic acida, which 
have been proposed in Gerun Of fenlegungsachrift 

IS 2,339,661, are bitter, and som of the aanthyl keto 
esters which have been proposed in US Patent 
Specification 3,830,930 are bitter over a prolonged 
period and their cooling effect ia only poor. 

Geiisan Of fenlegungaschrift 2,608,226 discloses menthol 
20 esters of naturally occurring Cj-C^-hydroxycarborylic 

acida (Which, in turn, may be asterified on the hydroxyl 

group with C.-C»-carboxylic acida), which are odourless 

and flavourless and have a prolonged cooling effect. 

1-Menthyl lactate, in particular, haa proven itaelf in 
25 practice. However, the product ia not stable to alkalia, 

ao that it ia not suitable for all typea of application 

(for example soapa). 
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Otn«r products too are ainady bminq ouployM in 
practice, for uaapla 3*l»Mnthoxypropam*I,2*dioX 
(European Patent Specification 80,148) and 9-et)kyl«p* 
aenthane-3-carboxaaide (Gezmaa Of fealequnqaachritt 
and 2,413,639). However, there was a deaand for 
coepositions with an increased cooling effect or a better 
price/perforaance ratio. 

Surprisingly, it has now been found that selected Icetals 
have the desired advantageous cosibination of desirable 
properties . 

The invention relates to coapositions which have a 
physiological cooling effect and which contain at least 
one ketal of the fonula 



either and R^ independently of one another represent 




in which 



represents a C^^C^-aDcylene radical having 
at least 1, but not more than 3, hydroxy 1 
group(a), preferably 1 hydroxyl group, and 



C.-C^o-alkyl which is optionally substi- 
tuted by 1 to 3 radicals selected from the 
group coaprising hydroxyl, amino and 
halogen (such as fluorine, chlorine. 
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broalM or iodxM), 

C,-C,-cyclo«X)cyI, prsfwAbXy cyclohaxyl, 

C,-C.^-«zyI. pr«t«ratoly phmyi, 

with th« proviso that th« total ot zhm C 
atosa of a* and R* la mt Uaa than 3, 

^ toqathar rapraaant an alkyiana 
radical which, toqathar with tha carbon 
atca which carriaa tha radicals 1^ and R*, 
forms a S^7.aa«barad ring, it baing 
poaaibla for thia aikylana radical, in 
turn, to ba subatitutad by C..-C,-alkyl 
groups . 

Prafarrad radicala R* and coaprisa aathyl, laopropyl 
and tart. •butyl. 

Tha langth of tha radicals R^ and influancas tha af fact 
of tha cospounda I: shortar radicala Xaad to an 
Immadiata, short affact; longar radicala laad to a 
dalayad, but prolongad affact. An important aapact for 
tha coaaatics induatry is tha solubility of tha coatpounds 
in watar; thia ia tha caaa, in particular, with short 
radicala and R*. 

Prafarrad radicala R- aabraca 1,2- and l,3.alkylana 
radicals which, togathar with tha two oxygan atosw and 
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with zhm carSwfi «tcM to which thm two oxygen «tcu m 
*^^«chsd, foxs a dioxolAM or dioxAna ring. 

Proforrod coapouiula I in which le «nd togoth^r 
roprosMt An alkylon* raaical are thos« of tha formula 




in which 

R* to H-*ir.dap«ndantly of ona anothar danota hydrogan or 
Ci-Cj-aikyi, prafarably hydrogan or C.«C.-ai)cyi, 
and 

m and n indapandantly of ona anothar danota zaro or 1. 

Prafarrad coapounda of tha forwila la aro thoaa in which 
tha total of ■ - n i« i, i.e. katala o£ an optionally 
subatitutad eye lohaxanona . 

Prafarrad subatituanta, of which there aay be praaant, in 



butyl . 



to 3. ar« aethyl, isopropyl and t«rt.- 



10 



15 



20 



25 



?h« lea t Ala I an aitter kno%m, or thay hav« not ba«n 
knovn to data And can bm pnparad by analogoua, kno%m 
procaaaaa. for axaapla, katal I will ganarally ba 
prapar»d by acid-catalyaad raaction of th* katona on 
which katal X is baaad and not laaa than tha aquivalant 
amount of aliphatic C,*C,-alcohol having not laaa than Z 
and not 9ora than 5. prafarably 3, hydroxyl groups. In 
ganaral, tha katona on which katal I la baaad and not 
lass than C.5 aol aquivalanta« but, aa a rula, a 1.2- to 
4-fold. prafarably 1 .5- to 3-fold axcaas of this aaount 
of tha C,-C,-alcohol having 3 to 5 hydroxyl groupa will be 
•■ployed. Sxaaplea of acid catalysts which can be used 
are p-tolueneaulphenic acid, phosphoric acid or potassium 
hydrogen sulphate in catalytically effective aaounta (for 
oxaaple 0. 1 to 3 g of p-toluenesulphonic acid per mole of 
ketone). The reaction will preferably be carried out 
either in an organic solvent which together with water 
foras an azeotrope, so that the water, which is liberated 
during the formation of the ketal. can be eliminated by 
azeotropic entrainmant, or watar-conauming coreagents 
such aa. for example, trialkyl ortho eaters are used. 
Ex:tmples of preferred organic aol vents comprise benzene, 
toluene, xylene, chloroform, methylene chloride and 
trichloroethylene. The reaction can be regarded as 
complete when water no longer separates out or when an 
eater/alcohol mixture ia no longer separated out. It is 
recommended to wash the products subsequently with dilute 
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«49 514 



to 



IS 



20 



2$ 



MX) 



'.V; 



in which has the abovcmenooiied mcanwg and picfcrmWy sunds for 
-CH^Oi.. -CmOl/or .CH^,. .K«Ufh>« glycol 

CHjOH CHjCH^OH CH, tHjOH 

30 a«l itt homologuei are pamcuUfiy pietencd 

The invention also rcUia to Uie keLals III to VL 



35 
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«y <!!««. .o uut on. or tm, othr l.o^r -y Z 



10 



inv^lon contain c.rri.« .«,/or *il«,„c.. Th. 

coii»o«ition. 



IS 



20 



Tho c<«po.itlon. «:cocdii„ co i„v«,tloa c« b. u.od 

-or .11 purpo.- wh«o . phyloio^icl coolin, .itmcx. l. 

d..**^. E,«pi„ Of product, in which .«cJ» cool.at. 

<r.qu,«tly «.,d mro lu.».y .^^^ „ ^ 

ch,wi«, tobacco, cigarett... fv,rag,.. ic, „**m 
confac«xon«xy. f*t. ^„ th« -*n»f.ctur« o< w.f.r- 

?h*r-.c«»tic.i pr.p.r.t.on.. body car. produce:, or co.I 
-txc pr.p«.tion. .uch «. aentritic... «,«th w..h.., 
preparation, for g^-giin,, prfu-., po-d.r.. lotion, 
oxnt-nt.. Oil.. cr.a«.. .having fo«i, aft.r.bar„. 
ahaapooc .te. 



2S 



■r^i r„ay to products contatn We .*t*.s i in .n aiWJunt -n.ch 

.»«lci.nt for provoking -.h« d.^ir.d ..naation of 
cold. A. a rul., O.Ol to 3. preferably 0.05 to i, p^. 
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c«nt by «wi9hc «n M«d nlMiv. to Um Might ot Cm 

Th« •M^iM -hxch folla.» iliu.tr«t« u^non 
OnlM. oth«nri«« liuUc*t«», 9«rc«nt«9«« Arm 
5 waight. ^ 



10 



4* 



20 



Mikryukova. ji.Jth. Ukr. UtUi. Xh. (mw.. m! j' 
43(2), 173-6, 1977 CA 87(5); 39ft«7u) 

la * 2 i chrM-n«ek«d tl*,k «r* introduced 30ft g of 

i-MntaoM (^ moxt. q os gAycarol (3 Ml) *iwl S 9 o< 

pot4«.ii« hydro9«n .uipftat. tn tolu«n«. ihi. .ijitur* i« 
r«fiux«d la a Mt*c .«p*r*tor. A*t«r 7 hour., 43 g ot 
n.^ -.^^.u^. sum »i*tu*. I. Mutraxxa^ ana 
41stxll«d. 

At 104-106*C/1 ab«r. 441 g at • colouxla*.. ci.ar UauA.a 



1^ over 99%. According to zttm hhr ;ip«ct:ru«, tn* r.«uXcin« 

compound contains a l,3-<txoxoi«n« ring. 

ni* - 1.4749; aj* - -14. I*; d(25V) - 1.0380. 
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A nljccun of 140 9 of 3#3*5-ccijM«liyXeyclahttMiioM 
(1 Ml), 184 9 ot giycarol (2 aol) utf 2 9 of ^tolMM* 
aulphonic acid in uiuttM la trMMd m in Suapi« 1. 

At /o-ioa c/i-3 atMr« 233 9 ot « colouriM«« eiMr liquid 
diaril ov«r. Gas chrOMtoqrAphy nvMis ttut Uia puricy 
is ov^r 99%. 

nj* - 1-4699: a(2S*C) • 1.0369j a. p. < -^0*C. 

Examples 3>9: 

3-MAthyl.2-barAaoaA glycerol kAui 



K mixCUM of 494 a of 3-aAthyl-2-buCAnoM <5.7S •ol), 

S29 9 of glyeorol {5.7S acl) <tiid 4 9 of p«coiuoMsul. 

phonic acid is ini:roduced incc « roACCion vosmX «nd 

670 9 of triMthyi orrhoform^ctt (6.32 mol) at* 
IS quon^ly 4ddod dropwrmo. Ourinq chis procoas* tha 

camparacuro of tho r«Act.ion axxcura riaos to approx. 

45*-50*C. tho rMUiting ai^tftanol/ methyl fornato mixtura 
%A^*c«xAva wAi uno«*£ acaoapnoxxc praaiiura to a oottom 

tamporatura of 100*C. It ia Lh«n cooiad to 50*C, a vacuum 
20 ia applied aiowly, ^uui th*. aixturti ia au&jaccaa to 

nj* = 1.4439; d(25*C) - 1.0254. 



MR l2:!-Foreian councr-^,^ > 10 ^ 



ch«o^to,r.pl.y x^^i. ^^^^^ ^^^^ 



log compoimdss 



to 



<«(2S*C) Weight of 



IS 



4 

5 
6 

7 

9 



l*8ucyX 

«thyl 
i- Propyl 



Jtothyl 

Ithyl 

i-^opyi 

teChyl 



1.442S 
1.4486 
1.4447 
1.4558 
/oi 
1.4341 



0.9995 
1.0160 
1.0330 
1.0167 

X.06SS 



74i 

821 
667 
830 
au/ 
667 



20 



29 



30 



35 



.Mm.w v^ii.^ 

t-Meutooe KM-mmethyioieuune kettj t- /-Uopropvl-J iauu«^„, , « , 

t».p.:l34-C (I «*;:.4833. a»:.^7.r 

NMeiuhone I.l.i^m,.ih>ioip,oi>M. k«ui ^ p,k„, - 
<:io«.p«o(5.5)uod««-3.meuJ^ ' •-P'^y.-.o.^.a,,..,.. 



j: - 



to 



IS 



20 



2% 



30 



3S 
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Co^sitiofi Which h«»« « phy.lolo9lc«l cooXlna 
•««ct and Which contalo at U««« om um 




(I) 



in which 



rapcesenta « C,-C.-«lkyiana radical havin, .t 
l«aac X, ouc not mora chaa 3. hy«iroxyl group(8), 

AlUt 

alth^r R* and r* indap^wlantiy o£ on* another 
ropreaant C.-C„-allcyl which l. ep«io«.iiy 
aubatlcucad by 1 to 3 radicals .alactad £ro« 
«ha group comprlalng hydroxyl, aaiao and 
halogan, or C»-C,-cycloalJcyl, or C..C.,-aryX. 

wiBi* BA* prc,vi.»o that tha total of tha C 
acorns o< R* and R* la not la«a thah 3, 

or R» and R» togathar repra:i«nt an alJcylane radical 
which, too-rh— Wish oa.b«n .t*. wUiwU 

carrl..a the radicals R» «nd R», torma a 
5.7-mamberad ring, it baing poa.ibla for this 
alkyiane radical. In turn, to b« aubatltutad by 
C,-r,-AlJeyl groupa. 
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X.2- or l.3-.lkyx.^ r^od. ' 

3. C<»po.ltlon «:co«Ui.g to Cl^ 

XO -^^^y"-. -airCH-or . 

CHlOH CHjCHjPH CH, CH^QH 

4. Co«po«itlon according to C1.1- i ^ 



19 



I 



20 




2$ 



h5 r< 
in which 



n ind.p.na.„uy on. .notn.r ..not. ,.ro 

5. Compo.ition accorfiing to Claia 4 ..k 

o« « ♦ n i. 1. ^ ^' total 



ac 
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6a-s 
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10 



(Ill) 



15 CIV) 



o 

(V) 



30 



(VT) 



wh«re i« a< tUtinmd in Claia 

25 7. Compound selected from (be group coasuang of .1.3.S«infn«thylcycloiMSA 
oone glyoeiol ketai, l*memhone t.l.Uuifnctnyloleihm kaul, l*menihone 
l.l.l-trmeffaytolpropaAe keul and l-mentbonc 1.2.4-buuiKttiol keiaL 

8. Um of compounds of tha formula U> «C4A»iUin|{ a> Cl^tm I :or acluevini; a 
30 cooling efto on human skin or mucous membi ane. 



as 
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